The expansion of the penal system has been one of the most dramatic trends in contemporary American society. A wealth of research has examined the impact of incarceration on a range of later life outcomes and has considered how the penal system has emerged as a mechanism of stratification and inequality in the United States. In this article, we review the literature from a comparatively new vein of this research: the impact of incarceration on health outcomes. We first consider the impact of incarceration on a range of individual outcomes, from chronic health conditions to mortality. We then consider outcomes beyond the individual, including the health of family members and community health outcomes. Next, we discuss mechanisms linking incarceration and health outcomes before closing with a consideration of limitations in the field and directions for future research. 291 Annu. Rev. Sociol. 2015.41:291-310. Downloaded from www.annualreviews.org Access provided by University of California -San Diego on 08/17/15. For personal use only.
INTRODUCTION
This article reviews the sociological literature on the effects of incarceration on health, focusing specifically on physical morbidity and mortality. During the last four decades the American penal system grew at an unprecedented rate. The incarceration rate, which was roughly stable for 50 years prior to 1975, increased approximately fivefold since 1975 (Pettit & Western 2004 ). More than six million US residents are now or have been incarcerated and there are over 17 million felons or ex-felons in the United States. These numbers demonstrate the massive size of the penal system, and the current felon population is approximately six times larger than it was in 1970 (Uggen et al. 2006) . Although the expansion of the penal system has affected all demographic groups, the impact was most acute for disadvantaged minorities and minority communities, for which rates of incarceration are five to eight times higher than rates for similarly situated whites (Pettit & Western 2004 ).
The penal system grew so large and so rapidly it now draws comparisons to the American system of higher education. Each year approximately as many men graduate college as are released from prison (Knapp et al. 2008) , and the size of the incarcerated population (Glaze & Parks 2012 ) is approximately the same as the enrollment at all American research universities (Snyder & Dillow 2010) . Given this rapid expansion and the wide swath the penal system cuts through American society, some argue incarceration is now a phase in the life course for some population subgroups (Pettit & Western 2004) and that correctional policies have created a new felon class in American society (Uggen et al. 2006) .
This remarkable growth produced a groundswell of research highlighting the far-reaching consequences of incarceration. For example, research illustrates the consequences of incarceration for family functioning, including the mental health of inmates' partners, the behavior of their children, and the impact of incarceration on marital dissolution (Comfort 2007 , Goffman 2009 , Lopoo & Western 2005 , Western & Wildeman 2009 ). A related line of research reveals the stratifying impact of incarceration on economic indicators such as childhood poverty and on wages and entrance into the labor market (Pager 2003 , Pager et al. 2009 , Western 2002 , Wildeman 2009 ). Scholars are becoming increasingly aware of the stratifying impact of incarceration and penal sanctions on a range of social and economic inequalities (Harris et al. 2010 , Wakefield & Uggen 2010 . Given that the expansion of the penal system has disproportionately impacted minorities (Pettit & Western 2004) , it is important to consider whether and to what extent minorities and minority communities disproportionately feel the indirect consequences of the expansion. At least two distinct processes may drive any disproportionate impact of the penal system (Massoglia 2008b) . First, as a percentage of the population many more minorities are exposed to the penal system, so even if the effect is the same across different races the aggregate impact will be larger for minority groups. Second, for a variety of reasons the detrimental consequences of incarceration could be felt more strongly by minorities. Thus, the current state of the field shows incarceration has emerged as a mechanism of stratification in American society and contributes to racial inequality.
Against this backdrop, the impact of incarceration on health outcomes and inequalities has received considerable attention, and in this article we review this body of research. We begin by discussing the general association between incarceration and individual health functioning. From there, we expand our scope and consider the impact of incarceration on family and neighborhood indicators of health. Next, we discuss the literature on the association between incarceration and mortality. Following that, we consider whether incarceration may have health benefits for some demographic groups. We then discuss the key potential sociological explanations for the relationship between incarceration and health. We conclude by discussing some of the limitations of the research on incarceration and health and then outline an agenda for future research in the incarceration-health tradition.
INCARCERATION AND MORBIDITY

Individual Health
A number of studies have examined the relationship between incarceration and a range of individual-level health outcomes. Some of the most innovative research in this area leveraged longitudinal data to examine within-person change in health status after a period of incarceration. Schnittker & John (2007) , for example, focused on within-person change using the National Longitudinal Survey of Youth (NLSY79). Three findings from this important paper set the stage for later sociological work in the area. First, the authors found that individuals with a history of incarceration report more chronic health problems after their period of incarceration than before. Second, the authors accounted for chronic health problems prior to prison, which allowed them to demonstrate empirically that incarceration is associated with a negative change in health status. Third, Schnittker & John found that the impact of the length of incarceration on health appears to be less important than the fact of incarceration itself.
Other works utilizing the same data set (NLSY) reached similar conclusions. For example, Massoglia (2008a) found that incarceration is correlated with lower self-reported health and that having been incarcerated was more consequential than the length of incarceration. Similarly, using the same data set, Massoglia (2008b) found that relative to those who had not been incarcerated, those who had been incarcerated disproportionately suffer from infectious diseases (e.g., hepatitis, tuberculosis) and stress-related illness.
Other studies looked at different aspects of health and considered the potential impact of incarceration. For example, obesity is a socially patterned epidemic with higher prevalence among those of lower socioeconomic status and among ethnic/racial minorities. For instance, Houle (2014) investigated how incarceration might contribute to patterns of obesity. The author examined trajectories of body mass index (BMI) and found that being incarcerated increases BMI. The effects varied, however, with strongest effects for blacks and for individuals with less education. In the conclusion the author echoed a common theme across many studies in the area: Given the disproportionate rates of incarceration, and the stronger effects for blacks, the penal system may condition the structure of obesity disparities across the life course (Houle 2014 ). 1
FAMILY, NEIGHBORHOOD, AND POPULATION HEALTH
An emerging literature examines the detrimental impact of incarceration on family, neighborhood, and population health. The impact of incarceration on health, including mental health , extends to family members (including partners and children) of those who are incarcerated , Wildeman & Muller 2012 . Roettger & Boardman (2012) used the National Longitudinal Study of Adolescent Health to investigate the impact of parental incarceration on childhood body mass. Using multiple analytic approaches and accounting for 1 Although our review focuses on the sociological literature, the medical field also has begun to investigate the association between incarceration and health problems. One example used the Coronary Artery Risk Development in Young Adults (CARDIA) and found increased prevalence of hypertension and left ventricular hypertrophy among individuals with a history of incarceration (Wang et al. 2009 ). several potentially confounding factors such as stressful life events and individual and family characteristics, the authors found that parental incarceration is associated with increased body mass among female, but not male, children of those who were incarcerated. Lee et al. (2014) also found that results vary by gender. Having a family member incarcerated increased the likelihood of women to experience a heart attack, stroke, or obesity or to have fair to poor health. There was no relationship found among males who had a family member incarcerated. This study revealed that the incarceration of a family member has implications for women's cardiovascular health and, consistent with other literature in the area, that incarceration contributes to overall racial disparities in health. Given the current data limitations of studying incarceration and health, this study is also notable because it utilized the National Survey of American Life, a cross-sectional, nationally representative study.
The Fragile Families and Child Wellbeing Study is one of the most widely used data sets to study the effects of incarceration on families (see Wildeman & Western 2010) . What becomes clear from fragile families, and is relevant for understanding the health problems associated with incarceration, is that the families most likely to be affected by incarceration are often disadvantaged socially, residentially, and economically. That is, the families most likely to experience incarceration are already at risk for problematic outcomes, including poor health.
In contrast to other research that focuses on the direct effects of incarceration on health outcomes, many of the harmful effects of incarceration on children's health operate indirectly through other mechanisms, including family processes (Arditti et al. 2003 , Waller & Swisher 2006 , relationships among partners (Comfort 2008) , changes in economic well-being , Schwartz-Soicher et al. 2011 , or educational performance (Cho 2009a,b) . In short, paternal incarceration affects child health through its detrimental impact on family and attainment processes important to children's health, such as educational, labor market, and residential attainment.
In a comprehensive treatment of the topic, concluded incarceration has wide-ranging effects on childhood health and well-being, including increasing mental health and behavioral problems. Because the risk of paternal incarceration is much higher for black children than for white children, Wakefield & Wildeman (2011 , 2013 concluded that parental incarceration is an important contributor to racial disparities in childhood health and well-being.
Parental incarceration also leads to poor health outcomes by increasing the likelihood that children will adopt behaviors associated with poor health. For instance, parental incarceration is associated with behavioral problems in children Murray et al. 2012a,b) , including physical aggression (Wildeman 2010 ) and criminality . Parental incarceration also leads to increased drug and alcohol use among children, which has obvious implications for the health of children . Research also suggests maternal incarceration may have stronger negative effects on children than paternal incarceration does (Murray & Farrington 2008) . Turney (2014) provides an insightful and timely bridge between family health outcomes and larger community and population health outcomes. Even after accounting for an array of relevant factors, Turney found an independent impact of incarceration on outcomes ranging from behavior and conduct problems to developmental delays. She concluded that children's health disadvantages are an overlooked consequence of incarceration, arguing that proliferation of stress across generations is a mechanism by which parental incarceration influences the health of children. Perhaps more importantly, Turney suggested that given its unequal distribution across different demographic groups in the population, incarceration may have implications for population-level class and ethnic inequalities in children's health.
Turney's findings are consistent with research that documents many detrimental effects of incarceration on community and public health (see discussion in Massoglia & Schnittker 2009 ). One such study used state-level panel data stretching almost 25 years and found an association between incarceration and poorer population health. This association is strongest for infant mortality and female life expectancy (Wildeman 2012) . Another study examined the relationship between incarceration and infection rates of immunodeficiency syndromes ( Johnson & Raphael 2009 ). The authors found that incarceration had a significant effect on AIDS infection rates for both males and females and concluded that a large proportion of the racial disparities in AIDS infections among black women can be explained by higher incarceration rates among black men ( Johnson & Raphael 2009 ). One compelling aspect of this study is its use of data from the Centers for Disease Control and Prevention and case-level US data spanning the period 1982-1996, making it both longitudinal and representative.
INCARCERATION AND MORTALITY
Mortality During Incarceration
Studies examining mortality within the prison and comparing within-prison mortality with that of the general population are rare. Mumola (2007) used national-level data to summarize withinprison mortality and compare it with the rates for the US resident population. Although his comparisons between the two populations were not adjusted for differences in age and sex, the results are telling. There were approximately 3,000 deaths per year in US prisons between 2001 and 2004, corresponding to an average annual mortality rate of 250 per 100,000 prisoners. Eightynine percent of prison deaths were due to internal causes, with suicide (6% of all deaths) the only external cause in the 10 leading causes of death among prisoners. Other external causes such as homicide, alcohol/drug overdose, and accidental injury comprised 2%, 1%, and 1% of deaths, respectively. The leading causes of death were heart disease (annual rate of 68 per 100,000 prisoners) and cancer (58 per 100,000), followed by liver diseases (25 per 100,000), AIDS (18 per 100,000), and suicide (15 per 100,000). Approximately two-thirds of all deaths, including over 90% of all AIDS-related deaths, resulted from conditions that existed when the inmate entered prison. There was substantial state-level variation in the mortality rate due to internal causes among those incarcerated: the rate in Louisiana, Tennessee, Pennsylvania, West Virginia, and Kentucky was approximately three times higher than the rate in Utah, North Dakota, Iowa, Alaska, and Vermont.
In a study of mortality among Texas male inmates between 1992 and 2003, Harzke et al. (2011) found the leading causes of death to be infections, cancer, and cardiovascular disease. Sixty-nine percent of deaths due to infection were caused by AIDS, though as shown in other analyses the inmate death rate due to infection declined substantially over time. Nevertheless, after adjusting for age and race, the authors found that annual mortality rates due to infection were still two to three times higher in the incarcerated population than in the general population of Texas. Inmate deaths due to cardiovascular diseases also dropped sharply over this period, as did deaths due to cancer and liver disease, leading the authors to conclude that changes in health care in the Texas prison system over time-including improvements in screening protocols, in infirmary and outpatient capacity, and in specialty care-may have been responsible for the declines.
Using data from the Bureau of Justice Statistics and the Census Bureau for the period 1985-1998, Patterson (2010) compared sex-and ethnic-specific mortality rates for prisoners and nonprisoners aged 18-65. Although most studies focus on men, Patterson found incarceration to have stronger effects on female mortality than on male mortality. Her results also showed white male prisoners experienced significantly higher death rates than white male nonprisoners did. Using data on men aged 20-79 in North Carolina for the period 1995-2005, Rosen et al. (2011) compared mortality rates of prisoners with those of nonprisoners. The all-cause standardized mortality ratio (SMR) for white inmates was 1.12, with more deaths than expected from HIV and viral hepatitis infections, liver disease, cancer, and respiratory disease. In a retrospective cohort study, Spaulding et al. (2011) examined all persons in Georgia prisons on June 30, 1991, to determine their survivability through the end of 2006. As with prior studies, the authors found white men were at a substantially higher risk for mortality (SMR = 1.28) while incarcerated than when not incarcerated. The results of these studies suggest white men are at an increased risk of mortality when living in prison than when not living in prison, and that this risk is driven largely by deaths due to infectious diseases, cardiovascular disease, and cancer. The findings, however, are different for black men.
Does Incarceration Reduce Mortality Among Black Men?
In spite of the growing body of research demonstrating the negative health implications of incarceration, there is increasing evidence that incarceration has a protective effect on mortality rates for black men. Using national-level data, Mumola (2007) found that the mortality rate for black male prisoners aged 15-64 was 19% lower than that for black men in the general population. This was driven, however, by differences in ethnic-specific mortality rates. Incarcerated whites and Hispanics had mortality rates slightly above those for the corresponding groups in the general population, whereas the mortality rate for incarcerated blacks was 57% lower than the rate for blacks in the general population. Patterson's (2010) results also revealed that the substantial inequality in mortality rates for blacks and whites in the general population largely disappeared in the incarcerated population. She found that whereas the within-prison mortality rate for white males was higher than the rate for white males in the general population, the within-prison mortality rate for black males was considerably lower than the rate for black males in the general population. Similarly, using standardized mortality ratios to compare death rates of males in North Carolina prisons with expected death rates based on state residents, Rosen et al. (2011) found 48% fewer deaths than expected among black prisoners.
Why might incarceration protect black males against mortality? First, the controlled prison environment can protect against external causes of death, such as violence and transport accidents, that are high among young black males in the general population (Patterson 2010 , Rosen et al. 2011 , especially because those incarcerated are probably among the most at risk of death from these causes. Second, low-income black males of all ages may benefit from the availability of healthcare in prison, which would be largely either inaccessible or unused outside prison. Patterson (2010) , for example, found that the differential mortality rate between incarcerated and nonincarcerated young black men was not entirely accounted for when firearm and motor vehicle deaths were removed from the general population comparison group. Further, Rosen et al. (2011) found that not only traumatic but also chronic causes of deaths such as cardiovascular disease and cancer were lower than expected among incarcerated black males. Chronic causes of death are more common to an older population. Thus, the food, shelter, and especially medical care provided in prison may protect black males against mortality. The hypothesis of better health care for blacks inside prison relative to outside prison received further evidence from another study by Rosen et al. (2008) , who found fewer than expected all-cause deaths and deaths from chronic disorders among black former inmates. The authors of these studies concluded that different aspects of the prison environment, both environmental controls and provision of services, equalize the ethnic mortality disparities outside prison.
Another study, however, suggests an alternative explanation. The practice of compassionate release, i.e., releasing inmates who are in particularly poor health and close to death, is not uncommon in some states. Compassionate release reduces the mortality rate of the incarcerated population and increases the mortality rate of the comparable resident population. In their study of mortality among current and former Georgia prisoners, Spaulding et al. (2011) initially found a substantially lower mortality rate among incarcerated black men relative to nonincarcerated black men. After controlling for the compassionate release of moribund prisoners, however, the effect disappeared. Thus, although environmental controls of the prison may protect against external causes of death for young black men, findings indicating that health care is better for incarcerated black men may stem from an artifact of end-of-life prison policies, and more research is required before definitive conclusions can be drawn.
MORTALITY IMMEDIATELY FOLLOWING RELEASE FROM PRISON
The majority of studies of incarceration and postrelease mortality examined short-term effects. Analyses conducted in several nations consistently revealed the period immediately following release from prison to be extremely dangerous for ex-inmates (Bird & Hutchinson 2003; Farrell & Marsden 2008; Graham 2003; Kariminia et al. 2007a,b; Pratt et al. 2006; Seaman et al. 1998 ). Binswanger et al. (2007) undertook a retrospective cohort study of all inmates released from the Washington State Department of Corrections between 1999 and 2003, and compared their mortality rates with those in the state population. Adjusting for age, sex, and ethnicity, the mortality rate for recently released inmates during the entire follow-up period was 777 per 100,000 personyears, which was 3.5 times higher than the rate for the general population. In the first two weeks following release, the death rate was nearly 2,600 per 100,000 person-years, or approximately 13 times higher than the rate for the general population. The authors' finding of a considerable mortality risk in the first two weeks following release from custody is consistent with results from other studies of both prisons (Bird & Hutchinson 2003 , Kariminia et al. 2007b , Krinsky et al. 2009 , Seaman et al. 1998 , Verger et al. 2003 ) and jails (Lim et al. 2012) .
By a wide margin, the leading cause of death for ex-inmates during the immediate postrelease period is drug overdose. Additional leading causes of death during this time include external causes such as homicide and suicide. During this period deaths due to drug overdose are likely the result of several factors related to (a) the behavior of the individual, including polydrug use (especially involving opioids) and decreased physiological tolerance during a period of little or no use while incarcerated, and (b) the interaction between the individual and the criminal justice system, including the failure to properly identify those most at risk, improper or absent prerelease planning and counseling, and little or no provision of health care or follow-up after release (Møller et al. 2010) . Further studies are required to determine which characteristics put ex-inmates most at risk of death, not only from drug overdose (Binswanger et al. 2011 , Møller et al. 2010 ) but also from other preventable causes such as homicide and suicide (Pratt et al. 2006) , during this period.
LONG-TERM EFFECTS OF INCARCERATION ON MORTALITY
Although fewer studies examined the long-term impact of incarceration on mortality, this is an important exercise because it allows scholars to determine whether any effects of incarceration on morbidity translate to early mortality, whether incarceration increases the risk of premature mortality from internal and chronic causes of death relative to the external and acute causes of death, and whether ex-inmates are at a higher risk of death immediately following release. The results from studies showing the long-term effects of incarceration on mortality are less consistent than those showing short-term effects.
Some studies found an association between incarceration and mortality. In an analysis that linked prison and state death records in North Carolina over a 25-year period, Rosen et al. (2008) used SMRs to compare the mortality of male ex-inmates aged 20-69 with that of other state residents. Although all-cause mortality was higher among ex-prisoners than among other state residents, there were large differences by ethnicity. The all-cause SMRs were 2.08 for whites and 1.03 for blacks (though the latter effect was small, it was statistically significant). The authors found that former inmates had higher-than-expected mortality from homicides, accidents, substance use, HIV, liver disease, and liver cancer. Spaulding et al. (2011) linked prison and death records and estimated SMRs to examine mortality among the cohort of all persons incarcerated in Georgia state prisons on June 30, 1991, through 2006. They found positive and significant SMRs for all ex-inmates and for sex-and ethnic-specific ex-inmate groups. Again, however, SMRs were larger for whites (2.12) than for blacks (1.32). The authors included women in their study and found that SMRs were larger for women (2.56) than for men (1.51). The authors' results revealed that HIV, cancer, cirrhosis, homicide, transport accidents, and overdoses accounted for nearly two-thirds of the excess mortality among former prisoners.
Utilizing data from a large-scale population-based case-control study of Russian men aged 25-54 and controlling for the known causes of premature mortality among this group, Pridemore (2014) estimated mortality odds ratios to examine the association between incarceration and premature mortality. He found that, relative to men who had not been incarcerated, men who had been incarcerated were more than twice as likely to die prematurely. Comparing the ageadjusted odds of specific causes of death of decedent men who had been incarcerated with those of decedent men who had not been incarcerated, the author found the former were more likely to die from infectious diseases (OR = 3.10), drug overdose (OR = 2.32), homicide (OR = 1.99), and respiratory disease (OR = 1.79). Patterson (2013) used data from New York state to study the impact of incarceration length on postprison mortality. Her results showed that each additional year in prison produced a nearly 16% increase in the odds of death and a two-year decline in life expectancy. Thus, for someone 30 years old five years in prison would increase the odds of death by approximately 80% and result in a loss in life expectancy of approximately 10 years. As with other studies she found the risk of mortality was highest immediately following release from prison, with the time to recovery equal to approximately two-thirds of the time served in prison. Patterson concluded that incarceration length has a direct impact on life expectancy.
Other evidence suggests incarceration has no long-term effect on mortality. First, although the studies described above have longer-term follow-up periods, they include deaths from the time immediately following release from prison. These deaths may be driving any association found between incarceration and premature mortality, especially because we know many of the excess deaths in these studies of long-term effects resulted from the same causes of death common in studies of mortality during the immediate postrelease period, including drug overdose, homicide, and suicide. Similarly, although Patterson (2013) found that the length of incarceration has dramatic effects on the odds of death and on life expectancy, she also found (a) that return to baseline odds of death occurred after approximately two-thirds of the individual's incarceration length and (b) that 70% of the individuals in her sample were incarcerated less than two years and 86% less than three years.
Second, some studies reveal no association between incarceration and premature mortality. For example, Kjelsberg & Laake (2010) examined all-cause and cause-specific mortality among Norwegian male and female convicted offenders, some of whom had experienced incarceration and some of whom had not. Whereas the unadjusted odds ratio for incarceration was significantly associated with all-cause mortality for men, it was nonsignificant when adjusted for the other variables in the model. Further, they found no association between incarceration and all-cause mortality for women, nor were there effects of incarceration on deaths from substance abuse, accidents, homicides, or suicides. In a study of incarceration and premature mortality using the National Longitudinal Survey of Youth (NLSY79), Massoglia et al. (2014) found differential effects by gender. In their sample, women who had been incarcerated were approximately 2.5 times more likely to die prematurely than women who had not been incarcerated. However, incarceration had no effect on premature mortality for men. This stronger effect for women is consistent with the findings from Spaulding et al. (2011) .
Finally, Dirkzwager et al. (2012) studied the effects of first-time incarceration on postprison mortality over a 25-year period among a representative group of over 2,000 Dutch offenders who were convicted in 1977. Their findings were equivocal. Results showed that those who had been incarcerated were significantly more likely to die during the follow-up period when compared with the general population (OR = 3.21) and with a group of convicted offenders who had not been incarcerated (OR = 1.47). After applying propensity score analysis, however, the matched formerly incarcerated group was not at a significantly greater risk of death than the matched control group (OR = 1.40; 95% confidence interval: 0.95-2.07). Thus, only a handful of studies have examined incarceration and premature mortality with a long-term follow-up, and the inconsistent findings suggest further research is required before strong conclusions can be drawn.
PATHWAYS LINKING INCARCERATION TO NEGATIVE EFFECTS ON HEALTH
Space limitations preclude us from discussing all possible pathways that explain why incarceration may have negative effects on health. Therefore, we focus our discussion on the potential explanations that have received the most attention in the sociological literature.
Exposure to Infectious Diseases
Although many inmates with an infectious disease entered correctional facilities with the infection, the prison places inmates at a disproportionate risk of acquiring infectious diseases such as tuberculosis, hepatitis, HIV, sexually transmitted infections, and methicillin-resistant Staphylococcus aureus (Maruschak 2008) . Approximately 25% of US inmates have latent tuberculosis infection, which is 6 to 10 times higher compared with the general population (Bick 2007) . Approximately 17% of inmates have hepatitis C compared with approximately 2% of the general population, with the prison population housing nearly 30% of all hepatitis C cases in the United States (Varan et al. 2014) . Compared with approximately 0.3% of the general population, approximately 1.5% of inmates are HIV positive (Maruschak 2012) . As in the general population, cases of hepatitis C and HIV in the incarcerated population declined considerably between 2000 and 2010. The disproportionate exposure to infectious diseases for inmates occurs in the context of a prison environment with efficient conditions for disease transmission: overcrowding; poor ventilation; poor nutrition; shared hygiene facilities; shared personal hygiene items such as soap and razors; poor health care; delayed diagnosis; lack of expertise in infection control; prohibitions against effective harm reduction techniques such as use of condoms; and practices such as amateur tattooing and piercing, unprotected sex, and use of unsterilized drug injection equipment. Contracting a disease while in prison increases the chances of ill health upon release and, in the case of tuberculosis, hepatitis C, and HIV, increases the risk of premature mortality.
Incarceration as an Acute and Chronic Stressor
Incarceration is an acute stressor. Imprisonment is a major life event that requires dramatic changes in a short period across a number of life circumstances (Massoglia 2008a) . Research shows such events cause considerable stress, which can have negative repercussions for health (Thoits 1995 , Wheaton 1994 . Incarceration is also a chronic stressor (Pearlin 1989) . Imprisonment can last for years, adding chronic stress to the initial acute shock. Daily stressors in prison can include lack of privacy, overcrowded conditions, antagonistic relationships with guards and inmates, witnessing violence, and the threat of violent victimization. Upon release from prison, former inmates must deal with enduring stressors such as social stigma and the disruption of social bonds such as employment and relationships with family and friends.
Research consistently shows that stress is negatively associated with health. Exposure to repeated or chronic stressors increases allostatic load, which can lead to negative health outcomes (McEwen & Stellar 1993) . The psychoneuroimmunology literature, for example, reveals that chronic stress is associated with immune dysfunction (Glaser & Kiecolt-Glaser 2005) , and research shows that chronic exposure to hostile conditions-a staple of prison life-is associated with immune dysfunction that can last for long periods. According to Pridemore (2014, p. 217) , this "stress-induced immune dysfunction perversely increases the inmate's vulnerability at precisely the time when exposure to infectious diseases is greatest, during imprisonment." Beyond the confines of the prison, Schnittker & John (2007) found evidence suggesting the enduring social stigma of imprisonment mediates the association between incarceration and health, and Massoglia (2008a) found that former prisoners had increased risks of (a) being medically diagnosed with stress-related illnesses such as psychological problems, hypertension, and heart disease, and (b) self-reporting stress-related conditions such as chest pain and depression.
Incarceration as an Impediment to Social Integration
Incarceration is extremely disruptive to social integration and prosocial bonds. First, imprisonment makes it difficult to maintain stable family and friendship networks. The stigma attached to those who have been incarcerated makes them less desirable partners (Wilson 1987) and they have lower marriage rates following imprisonment (Huebner 2005) . Individuals married at the time of incarceration have a greater risk of divorce both during and after imprisonment (Apel et al. 2010 . Siennick et al. (2014) found that such marriages are at increased risk of poor marital quality, relationship violence, and extramarital sex and that these factors explain approximately 40% of the association between incarceration and divorce. Second, in many instances daily prison life requires social and psychological adaptations that make it difficult to reintegrate into the community and to develop and maintain healthy friendships following release (Braman 2004) .
Third, the effects of incarceration on employment and earnings are varied but substantial. Experimental evidence shows that employers are biased against hiring former inmates (Pager 2003) , and in their sample of Dutch offenders Ramakers et al. (2014) found a dose-response relationship between length of incarceration and poor employment prospects. Ex-inmates have limited access to career-oriented occupations and thus are often relegated to undesirable jobs with low wages, poor benefits, and no health insurance. Incarceration is associated with lower earnings growth over one's employment career (Sampson & Laub 1993) and with a wage penalty of 10-30% (Western et al. 2001) . Western (2002) found the impact of incarceration on wage mobility so strong and the prevalence of imprisonment among black men so high, he concluded that incarceration is partially responsible for aggregate-level ethnic wage inequality in the United States. In short, incarceration is a major turning point in the life course and is remarkably disruptive for social integration (Sampson & Laub 2003) .
Social integration and prosocial bonds, including education, marriage, social support, employment, and income, provide protective effects against morbidity and mortality. Marriage has long been associated with better health and increased longevity, especially for men (Verbrugge 1979 ).
Using the same data from a case-control study of Russian men that showed an association between incarceration and premature mortality (Pridemore 2014), Pridemore et al. (2010) found that marriage and education were inversely associated with the risk of premature mortality. Declines in perceived health and physical functioning are slowed by full-time employment (Ross & Mirowsky 1995) and income is inversely associated with both morbidity and mortality (Backlund et al. 1996 , Ecob & Davey Smith 1999 . Given these findings, Pridemore (2014) argued that social integration and prosocial bonds likely play key mediating roles in the relationship between incarceration and premature mortality.
LIMITATIONS OF RESEARCH ON INCARCERATION AND HEALTH Data
There are several limitations to prior research on incarceration and health. One of the most pressing issues in this area is data scarcity. A few data sets, for instance, the Fragile Families and Child Wellbeing Study, the National Longitudinal Survey of Youth 1979 and 1997, and the National Longitudinal Study of Adolescent Health, have been the source of data for a great deal of research in the area. Each data set has different strengths and weaknesses and scholars have been successful in moving the field forward using each, but a common thread permeates them: All are secondary data designed to study other phenomena and social processes. Given this, it becomes challenging to adequately address important issues such as selection effects (see below).
Data limitations in this area also impact the most basic aspects of research: the dependent and independent variables. Data on incarceration are comparatively scarce and there is considerable variation in how incarceration is operationalized. Some studies operationalize incarceration as a short period in a jail, others as imprisonment of over a year, and others as lifetime prevalence of incarceration. Although each of these measures has potential strengths and weaknesses, it is necessary to move research toward greater conceptual clarity on the treatment variable and to consider how different operationalizations of incarceration might condition findings. Similar problems can often plague the outcome variables. Studies thus far commonly employ different operationalizations of health, making it difficult to compare results. Finally, perhaps most pressing is the need for longitudinal measures of health outcomes. We know inmates have more health problems than noninmates do, but moving toward causal claims places greater demands on the data, including repeated measures over time that allow scholars to employ a full range of analytical approaches.
Proper Comparison Groups
We know that inmates have increased medical problems compared with the general population (Binswanger et al. 2009 ), but absent more information it remains unclear whether differences are a function of incarceration or of characteristics that are related both to health and to the likelihood of incarceration. Thus, with whom we compare (ex-)inmates is of paramount importance. Much work, including some of ours, compares inmates with noninmates after adjusting for a number of covariates. Although data limitations often prevent more fine-grained comparative analysis, the problems of covariate adjustment for causal inferences are well known. Although withinperson change models, often termed fixed-effects or individual trajectory models, offer the most stringent tests of the incarceration-health relationship, such analyses demand longitudinal data with repeated measures that are often lacking in this area of research. In cases in which data limitations prevent such analysis, a fruitful comparison group might be individuals convicted of a crime but not incarcerated. Compared with the general population, this group of convicted but nonincarcerated felons is more similar to the incarcerated population and thus might be a more appropriate comparison group. Regardless of the specific focus, as research in the area moves forward, increased attention to the appropriate comparison groups is required.
Selection Effects
One of the most pressing issues facing the research on incarceration and heath is potential bias from selection effects. As Johnson & Easterling argued (2012, p. 342) , Despite what appears to be converging evidence that parental incarceration poses a significant threat to child development, this area of inquiry has yet to overcome important methodological and conceptual challenges related to selection bias. It is therefore unclear whether the difficulties that have been observed among children whose parents are incarcerated are due to the incarceration itself or to other adversities that children have experienced.
Although others have offered a thoughtful and systematic response to such critiques , our point is a basic one: Given how closely the correlates of incarceration map over the determinants of poor heath, scholars must pay particular attention to potential bias from selection effects and employ rigorous analytical methods and careful research designs to address it. Absent such careful consideration, this area of research remains open to critiques of selection bias. For instance, inmates may have poorer health profiles because of a history of drug use rather than incarceration itself. Along similar lines, perhaps the appearance of an effect of parental incarceration on children's health is actually a product of parental absenteeism, or maybe the apparent effect of incarceration on individual health is a product of earnings inequality or of individual or family characteristics early in life that increase the chances both of incarceration and of poor health. Although some research in the area has begun to address these important critiques, future research meant to estimate the precise magnitude of the impact of incarceration on individual, family, and community health must recognize the potential bias of selection effects.
AN AGENDA FOR FUTURE RESEARCH ON THE ASSOCIATION BETWEEN INCARCERATION AND HEALTH
Although research on incarceration and health has rapidly grown in recent years, many important substantive and methodological items remain to be addressed. Although our suggestions are not exhaustive, we propose several important considerations for the scientific record as researchers move forward in understanding this relationship. One area that appears ripe for additional inquiry is the treatment variable. The literature takes a fairly broad view of the term incarceration. Without giving preference to one over the other, some data sets appear to capture more invasive spells of imprisonment, whereas others might capture just a few days in jail (e.g., see collection protocol differences between the National Longitudinal Survey of Youth 1979 and the National Longitudinal Survey of Youth 1997). According to recent data, the average sentence in state prisons is slightly over 4 years, with offenders serving roughly half of the sentence. In contrast, most spells in jail are less than 3 days, and many people who spend a few nights in jail are ultimately not convicted of any crime. Given these diverse treatments, future work should investigate whether these different types and lengths of correctional confinement produce divergent effects (Massoglia & Warner 2011) .
A related line of inquiry might examine how different levels of confinement-for example, minimum versus maximum security-might be associated with differences in and severity of adverse health outcomes. In addition, work has not considered whether there is state or regional variation in the incarceration-health relationship. It may be, for instance, that states with more integrative postrelease policies have better health outcomes. Along similar lines, although the United States is the world leader in terms of incarceration, comparative sociologically oriented work on incarceration and health is relatively sparse (Pridemore 2014) . The field would surely be advanced if scholars brought more comparative approaches to this area. For example, incarceration may still affect health even in nations with lower incarceration rates and shorter sentence lengths. Yet research could examine, for instance, whether cultural differences across nations likely influence the structure of prisons and the experience of incarceration, both of which could affect any impact of incarceration on health (and of course on other collateral consequences of incarceration).
Research should also move toward a focus on the causal mechanisms linking incarceration to poor health outcomes. Thus far, research has done a better job showing that incarceration matters rather than why incarceration matters. A great deal of research discusses stress and stigma. Both potential mechanisms have pragmatic appeal and research in both criminology and medical sociology suggests they are appropriate explanatory mechanisms. To date, however, precise specifications of the causal pathways linking these and related factors to health have been elusive. Such causal pathways to poor health outcomes are notoriously difficult to model, but as this research area matures, identifying causal mechanisms must progress.
Greater research on female (ex-)inmates would also advance the field. To date, much of the work in the area has excluded female offenders. This omission is notable for a number of reasons. First, although much smaller, the size of the female incarcerated population is growing far faster than the size of the male population. Second, female inmates have a different set of risk factors across a number of areas-drug use, relationship history, history of abuse-that are likely linked to health outcomes (see Lindquist & Lindquist 1997) . Third, compared with men, women have a different set of health needs, suggesting that the incarceration experience may differentially impact women's health. The research of Massoglia et al. (2014) and Spaulding et al. (2011) provides evidence not only that the health consequences of incarceration are different for men and women but that the negative effects may be stronger for women, at least on some outcomes. Given the differences between male and female offenders, a sustained and focused inquiry into potential gender differences in the incarceration-health relationship seems particularly timely.
As research on the incarceration-health relationship moves forward, two other related substantive avenues for future research are important. At first view each avenue appears somewhat counterintuitive. This research area would be well served if future research considered the potential positive impact of incarceration on health at both the individual and community levels. Although research has clearly demonstrated a negative impact of incarceration on individual health across a variety of outcomes, other work has demonstrated differential effects of incarceration on family life (Wildeman & Turney 2014) , and a consideration of the potentially positive impact of incarceration on health is warranted for a number of reasons.
At the individual level, on average persons who are incarcerated often are drawn disproportionately from a disadvantaged background. Given less access to health care and the generally poorer health status of those from these disadvantaged backgrounds, the correctional institution may provide inmates with opportunities to improve their health. The correctional setting provides some inmates better access to fundamental health needs such as nutrition and a place to sleep that is heated and dry. Aside from these most basic health requirements, which surely are not met for some of these individuals outside of prison, the institution removes some individuals from destructive social environments that may include high levels of drug use and, particularly for women, a history of physical abuse. Removing individuals from such environments might provide some health benefits. Finally, although often lacking in several respects, health care provisions in prisons may represent a dramatic improvement over the care (if any) some inmates receive outside prison. In short, due to the extremely disadvantaged background from which many inmates are drawn, there is a rationale for exploring the possibility of a positive, even if short-term or limited, impact of incarceration on the individual health of some inmates. Our review reveals evidence of such potential short-and long-term positive effects of incarceration on health (Mumola 2007; Patterson 2010; Rosen et al. 2011 Rosen et al. , 2008 . This is a sensitive topic, and obviously the policy response is not to increase incarceration in hopes of better health outcomes. The results are intriguing, however, and if they hold up, they will serve as a stark indicator of the generally poor health care provided to this segment of the population. Further, they would suggest the importance of better education about and more careful planning for postrelease health care and for more rational policies for sharing medical data with parole officers, social workers, and others tasked with aiding prisoners upon release.
Similarly, the prison may produce other types of health benefits, in particular for treatable diseases. Again the potential benefits stem from the reality of the marginal or nonexistent health care inmates have on the outside, and at the aggregate level it is important to consider the remarkable expansion and size of the penal system. Correctional facilities offer an opportunity to impact the health profile of a large and underserved aspect of the community. Many state prison systems screen for and treat communicable diseases. For specific diseases or infections for which treatment can cure an illness or provide lasting improvement in health functioning, correctional facilities offer the potential to improve individual health and aggregate health inequities. For instance, because data indicate that a large number of individuals with treatable sexually transmitted infections are passing through correctional facilities, screening and treatment in prisons could not only improve individual health but also reduce the prevalence of infections in the general community. In short, given the high levels of inequality and health disparities characteristic of American society at both the individual and community levels, it could be fruitful to investigate how the penal system could produce some improvements in health outcomes.
A paramount item to address in future research is data collection and research design. To this point nearly all studies of the incarceration-health association employed secondary data. This approach presents important methodological and theoretical challenges. Methodologically, for example, many of these studies are vulnerable to selection bias. Theoretically, these data sets do not allow us to test several important hypotheses about the incarceration-health association because data collection was undertaken to answer other questions. Now that there is strong evidence that incarceration has consequences for individual, family, and community health, it is time to undertake large-scale projects that focus specifically on this association. These projects would involve original data collection aimed at and research designs capable of answering the most poignant theoretical questions now being posed in this research area. This type of original data collection would allow us to (a) address methodological limitations such as selection effects, (b) determine whether the health effects of incarceration are causal or spurious, and (c) undertake tests of theory capable of discovering the direct, indirect, and conditional causal pathways through which incarceration influences health.
Finally, our review is notable for what fell outside our specific scope of inquiry. For example, space limitations prevented us from systematically reviewing the rapidly expanding literature on the impact of incarceration on mental health outcomes. 2 Similar to the literature on physical health, the literature on the mental health consequences of incarceration considers the impact on both inmates ) and family members of those who are incarcerated . This important line of research is still emerging, and future research focused on clarifying the scope of incarceration's impact on mental health outcomes and the specific mechanisms that produce such effects would advance this research area. Similarly, we were able to only broadly consider how incarceration may disrupt family functioning in ways that are related to a host of developmental and health outcomes for both children and spouses of inmates (see Turney 2015 , Turney & Wildeman 2015 . Further inquiry into this area is important to determine the breadth and range of the collateral consequences of incarceration and to test the possible causal pathways linking incarceration and health.
CONCLUSION
In the last decade there has been a sustained research focus on the health consequences of incarceration. Sociologists across a range of subfields, including criminology, stratification, life course processes, family functioning, and medical sociology, have undertaken research on the topic. In this review we attempt to summarize this rapidly expanding literature while pointing to areas in which additional research is warranted. Despite the wealth of articles published in recent years, research in the area is still at its nascent stages, as is-from a historical context-our understanding of the penal system and its effects on society. As the number of individuals released from prison grows, and as they advance in age, research on the relationship between incarceration and health will continue to speak to a host of critical academic, social, and policy issues. To that end, we view the important work to date as a starting point for future research in the area.
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